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So 




H$IWBI#<D«H3 

fcE«©tt¥tgf**>yy. ;o 
M&g i &<^l 3 ov^n^fcfstto^*^^ 

[ffifcRS 6 ] ±E¥*fls|W»t«afc*y F i: L 20 
T«J#£*U ED^y^fcLTJg/iSiSn-r^ 

0*#B 7 ] ±G¥8fl4MM: fc ±EfW3a*tf t <D 
& 3 , M&g 7 lcE«©tt¥tg#?- «y 7. 

t> l 9 ©o>-r nswcE*«weimw*^- >y y 0 

CttsKJS 1 3 ] ±E¥*(*8Uiastt U-if £V 4-- F 



WfF^T 1 1-1 6 8 2 3 6 

2 

[«f«15] ±EJ6««. GaAsfiSv GaP* 

6 GaAlAsa«> fcKttS i if<9¥#& 

[«*^ 1 6 ] ±K¥*{*«iapa» e ±e3mr*i»* 

So 

[ibsrji 1 7] Mg&g 1 4 1 6ov-f n*»KE 

[0 0 0 1] 

CftfB^W] *Aa9!a, led OSJWr-r*- F) *■ 

7 ^ L D ( I/— «f*V F) ^ -y i! <Dft¥»tt 

[0 0 0 2] 

I§1 1 4{C^"To CCD^CDL ED^-y^tt, g«9(0Jt 
fil«:¥*tt8Ulffi 9 0 teBfttLtc & ») „ C 
i*«Jlg|59 Ofi, nS^**l9 0 a, %5tJl9 0 b, 
ft*tfp5!3MWMi9 0c*»6«|j««tlT^*. Ctl6 
©MttrfU ^i,«r#tfl I lb- v bMfb^¥*tt*«r* 

«tefTto««^«fr6» ±IBS«9i:LT{i, fcfcitff 

ft, ±EL ED^-y^liig-ratcfi, ±E*flMMS« 
t ft 5 <^ x / NO^ffi©j£l/>«SHtc{t^i#ai«:«riKS^ 

[0 0 0 3] 

C«W3^»i*bJ:5i:-r*«WK L^Lft*^, ±E« 
3fc£9LED^>y:/-CH;iu ^©J; -5 ft^*-&*^ o fc. 
[0 0 0 4] -Tftt)^, i&SflC&^T, LEDf7^ 

<H«hSn*«te#«»*. ft4:^{f, 

Fttfc«J««n* I CA— KOrtOTteL E D^y^*ffl 

E D^-y7 p ^<DP**i'ci:^.(f2 0 0 /i mJMTtc-r^ 

[0 0 0 5] iCS#, t&fWLED^y :/{;!:> 
#ft:OTg|5 9 0<DP^t Kiftfc^tf 1 0 p mgftcDS 
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3 

oTl^fco iTftfr"^ ±ta»S9«> TE^fi^x^kL 

t 2ti2 0 0 (im~3 0 0 /i mJ.;(±©Ji2»kftoT^ 
3£fck?U;i: 2 0 0 n mlltWTfctS C k«*il±E 

KOrtfflSfc L E D^-y 7 p «rSn§a< jg^Jfcffl^iityC k 
jft L < ft S k D S W&*<&o /to 

[0 0 0 6] Ictes CO*-5a:^fl-&{i, LEDf 

CO 0 0 7] *KaqB& c©£5ft*1if4>fckT-#A 

{b2-&s<i:9ftc£ft<> yem#&-vzrv>wsMtwm 

[0008] 

[0009] *ggS8iPi©Sfl i ofliiBfc *ntf, 

f'^WftSW. CcDft^ft^y^i, ft*** 
*{*<DlSJlfr 6 a**»(WM«««* <y 

[0 0 10] ±KaN»ttSUi«5*5»tt^*- Ft LT 

gB¥i!l(*«effl5%U— 9*4*— Kk LTffilti.? % c k 
ckkT-#£ 0 

[ooii] ±eft#3awfcLTtt, 

[0 0 12] *BKSWteJ:-3r««*n*3«4Sil»«:^y 
«a<> fck*ffS#co:7^;l/A;&ffll,>£ftkLT, ± 



(3) #gg¥ 1 1 - 1 6 8 2 3 6 

4 

tfoT, *«»Wt»H:, ft¥#i*f--y7£tt<9JiI#£\ 

awftwi&n*. *«»iflfcj:nfcf» ftw*^?'© 

fctM2 0 0(i mttTtt* C ktffS 

[0 0 13] ftfc, aMH«WT?«4, ¥SH*8WMWCtt* 

Cfctffllllli: ft*. IfttfoT, «if8HJi 
y 7 k n«ftft»fc-Bi»Bi *) » 5 c k flfl 

Jt#»^«yykLT<D^6Uft^tt^»ft^n5 
ckkftSo 

[0014] aMnmoffs uv-^NdNiomra, ±12 

[0 0 15] eO£9ft*llftlcJ:m& «f»ftf7 7 J 

30 ^oftcwitw. Lfctfot, yemfcf-v? 

cD^ffllBH«rjK7^'r*±TWfJkft*o 
[0 0 16] aMBS6WdDflfiO»* bv4l»0«tt|-ett, 
JdEftttStttm, «m<x«r*UTV«S«|^k-rsck 

[0017] co*3ft*«c*narx ±8B«w$»« 

-y k LTtSicfc** C k *<rI^ k 

ft?K ^iW^y^e^SBttifefTdlBteflESWHn 
*o ^¥*^>y7 p lc«J1^2o^Sffi*WP> 

fe^ti^ckkftSo 

[0 0 18] *«»W«0fftO**bV^SaSO»JBTtt, 

k ±Efw*mt k <om t ±t e^^s«f# 
* 0 fe) < fiK*f$<offiv^s*ts^ss^e.nTv^«fi)ck 

wrs^jsiiT-fes«^k-rsckA^#So 

[0 0 19] c©J;3ft«|^K«fcn«» »JW-f*--K 



5 

SnS-fcdftcfcfciKU ^ne><D}fr£ftK*f/f let 

■3T»**<aa#iRjtj^s-t«ci:#-e** 0 

^0®©fflS£&A6SChtfRjfigfcftSo 
[0 0 2 0] *l«WO«©»* LVHaiOJBIBTtt, 

fcttswoffijy, 03i2i«W)fflasfc*nTv^*«ij«fra 
C0021] c<oj:3a«ja»cj:tiar, ¥WtiBMNR* 

gfTSCi: tftSo LfctfoT, coJttotitSLSftSCJ: 
[0 0 2 2] *IB5IW©fa<D»* bv^MEMKWM-Vtt, 

safest* snr^ss^t-scfctfT-^So 
[0023] co<k5*«lJ(8fc«fentf, ±K«8i*fiJffl 

[0 0 2 4] *JSSI^©flficD»* LV5liSi<DJg®7?«, 

So coi^ftiBafcintf, 

«ffi^©ttStI3Ml8S6g*«fc t) iS^Jfcff 5 c £ imi& £ ft 
So ft*s, *3feWti:tt^SWefes^, ^op^ 

[0 0 2 5] WMOflOff « UDGHK^lTtt, 

[0026] co«fc5a««h:j:nHr, ¥#ft»fS$*-> 

T\ 2 7? ft Kft^jftttt^S C A*"?* S C ft S. 

mnscttftSo 

[0 0 2 7] #H«l!H©»2©«|ffifcJ:tttf, 
& A 5 * S ¥#f*W® SI5=& Jg^T 5 b r <,> 



(4) #F«W 1 1 - 1 6 8 2 3 6 

<5 

[0 0 2 8] ±K*Ktt, G a A s £fc G a Pfiffi, 
G a A 1 A s SS> fe L< tt S i S«ftif<D¥i»&g 

So ±fe¥S&««t±, l<«5*feLED, ifiLE 
D, ifeLED, ffeLED, L E D & E&ffififc? 
SGaP, GaAs, GaAsP, G a A 1 As, In 
G a A 1 P ft HO<b***aM*<0*SJI*ft*ff 
tCiffjgt?feSo 7;l/5f-Sffi(i, l,->t5^SWfeL 

JO ED S G a N ft Z<Dit'&fo¥mfc<Dtea&** 

±ie»R*i**-r*:nati:, ±EW»x»fvjTi* 
ffl^rx^f-y^tsm *fct±±f3a«*w^-rs 

[0029] *m&w?>m2<Dwmz.&-3Xffls&£t\z> 

[0 0 3 0] 

JBflltCOVT, 0ffi^r#^LOoS#:W{i:|fi0^-rSo 
[0 0 3 1] m 1 tt, 3t«SSWfc«*)16¥Slf*^-yyo 

So 

[0 0 3 2] |pJ0tc^-r L E D^y^Ati, 
l©JtM±K:, ft£*f»2, ¥#(*SWS|53, *5«fctfl! 

So C©LEDf7^A(i, ±fE¥W{«»fg|3 3£:«f£ 

©«R*«±IB*a«*a«»3 *»6BSf*«nfe«Jt4:fto 
TV^So 

[0 0 3 3] ±EfWM3W* 1 fc^AtfjP* t a A< 

i o /i m~ i o o n mm&<om^mn^y-f;vAv$> 
k> , ■ermmmmy-f ^At^is?* Evrnwam^tt 

So 

[0 0 3 4] ±IB7 i eKttJf 2&, A g, Cr, Ti, fe 

•TS*-5{c, ^*ffcSW*X;W*y ^ftiflc.fcoT 
flff^O^Ji^)»LTJgfig^nfcgP»T'*So C<DM 

j»b 2 cDgffico^sw^tt, ±teft@£if # i <Dnm<D 

[0 0 3 5] ±K¥aM*8Wf5 3 H\ fl£*SESl<DfS3fc^ 
f KtH«lft^rfeS. C£>¥SI{«S/ig|53{i, 

# y s a *^ty 1 1 1 b - v b mik&vatmftommmgkit 

«fflbfefeO^*0, tlS^Jlt LTCOG a P 

I3d, plInGaAlPl3c, %XM3 b, teJ; 
SO IfngI nGaA 1 P»3atfflW*ttfc*aft&ftoT 
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7 

V^„ ±tm%m 3 b fi, I n G a A 1 P OIT^S. 

C©¥*(*a»»3 0««.Jl7**naHl nGa 
A 1 PS 3 a0«f3 OCD^ffi$fcl±BS^®{i, ^/J^ 

[0 0 3 6] ±gB®S4fi, fci:7tfcj;& (Au) ©5$l3i 
±IBn§y I n G a A 1 P«3 aOSWfl 

*.« i oo kum.x°&K>, a3tttt**UTV"»*. 70 

[0037] ±fBL ED^<y7A«, fcfcAfcfO. 3m 

ftffli 2 % SI? 3 , IS&ZfW® 4 <0\- —tn\><DW 

*tbtt, 5~1 0f»ma«Tf*»>, «»3t»»l*t. 
Stbtc-ZfccDmfr tit, 1 10/t mS*JKT©«ai©'tf 

[0 0 3 8] JWc, _bIHL E D^>y 7A ©SHftfrifctO 

[0 0 3 9] £t\ I2 2tc^-r<fe^lc> CaAsI!5 
©*®±lc, &&©¥##» 3 a ~ 3 d ftKMbftSS-g- 20 

COtiHArtfttt, fcfc*tf*«^fk**C«J*SB; (M 
OCVDS) tC«fcoTff^.{f<fc<, C©J&Bj£<fcoTSI 

8&J|s&<J&5S-#*CfcJ?><T?£*o &*5* _hiBG a A s 
Sffi5«, >>xAi:LtM«nftfcO-i?*oT, ^-© 
mm* 200(im~3 00(i mJW±T&S 0 ±fB¥3H* 

[0 0 4 0] ®3l£m?£5l£. ±fB¥S»#* 

JfgP3©SJJl©G a P13 dO*BBfc, 3ttiR«:*r$-* 30 
fifi£© A g f> C r & £<8&jH«%* * ft It X/ < >y # U > 

H4(c^-r<k^lc, ±I2^S*tM2£9aSBc0^ffi(c. « 

•satttr coftwawr a, ± 

<kr/BJ^14^L, ^^©JP^fi 10/tm~100/i 

meaofeco-e^So ±§B^R*fs 2 »cft«3fcmf 1 • 
**u^»4±iH«e3£»«- 1 * *ip»i/TWb«-»* c 

[0041] ±i3«*sm* i • ©j&gftn&tyu a 

5 t^T £ 5 C, ^SfiggtCffll/^tl^G a A sl£5 
fc*tf±EG a A satESSrrvt-TfciaSMtzlcJfck 

fc * il£ b x -y ^ > ^«fc f« m s -a- s x v * > 9 

timicZ-oTft? C htf-VZ&o Sftu ^©.fcS&X-y 
*>>f9m\cK%.T, fztXl£±MG a A sS^S^rti jo 



1 1 - 1 6 8 2 3 6 
Wtta^ate * o TfiJffiiJ UTS*** S C £ fe aimr-ib 

[0 0 4 2] ±|BG a A s»«5*»4Ufc*lca:» 121 

6t^-r<fc3t, ¥si««e3B3©s^»cffiH-rsn 

fl nGaA 1 PI3 a«Sffi3 0 *W&(DffiffilC?Z> 

{tm*fioo c<Dttm*. mmmcD^y^-y if mimic 

±ienS I n G a A 1 PH3 a^iSStSi'yf-^ 

5Q.ilt«};-DTffd C ^<omt, mile?*-? 

■fc^C ±IBn^ InGaAlPI3 a©g®3 OtC, 
&«©«&4&j&J&4-«» COfRStW:, * 
It It X/< <y # y > ^-T 3 c £ tc J: o Ttf 5 c t *^ # 

[0043] ±fB-S<9flFiglgfc:«fctt{f, 

<S4<D^n^*n^7CtDG a A sStS5<DESffi^BS(Bl-<D 

1 t^LfcL ED^-y^Ajb^iaffllXDT^SCltt^: 
So ifBffMSO^JKffli, — x^cD^Yv'^^X 

Df'^Ati, ««^#ite«^«i|s««awi»3flD 
¥m#<Dm 3 a ~ 3 d <omi¥t>\ m 2 t^-r GaAsI 

[004 4] ±IE<ifi!c<?5 LEDf-^A (i, ±»<7)j¥* 
t *M 10)i m«m!), ^totfMMtt© LEDf^ 

tXlSO. 7ramigOiffO I C*— K<DrtSPtMb 
Tfc, C©L ED^-yyA^rttK^^tofc^fc^ 

{S-T S C fc^BHS4X^-Xtcffl^A,T*«ffl-r 5©tc 

[0 0 4 5] $fc, ±iaLEDf-y^A©^^#l 
ttRr^tt*#LTV>Sfc46»C, ±fgL ED?-VZfA0)m 

^tcffiH^f SCfc^pIggfc^So ±f B LED 

±IBL E Df--y^'A«rl5!3Bi:'5 tZlc^ COLEDf-y 

[0 0 4 6] 1219 It, ±ELED^yrAOH»lJftO 
[0 0 4 7] WHfcS?r*ttlijST?tt, lslS§«ffi6C0« 

iSt^stifc^Jsia&Hotig^gpe o±ic led^ 

•y T'AWVf^ >^Stl, t«0««3a*W 1 tf-hfB4S 
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p 

?^6 0 trnMLT^Zo ±I3IsJS8M£6<D±® 
te»**&tifciBji»6 ncti, ^AHo/^^fittom? 

4SSI5«±f3 L E Df-yZfA COMM 4 L, 

£<fc3£8§JiK24r£VS„ ±I5L E D^-y ^A-fiSBHR 
6 2 « % fc f: X.l£x#*is®m% £<DMW%m±®m 6 
3KJ:oTSt>nTl/^o =&*5> ±f SiS^gP 6 0 JC L E 

[0048] jjararctt, l e DfyyAom^ 

T»«*-&T^*fci&fc:, ±ffiLED^-y^A«c7'f-V 
Af5h«o -T**J^, ±ISLED^-'>^AO«Bi4fe: 

t*, «S ; ?«6 2*affi4lc:g?«4*-&T(/^Kjfit f iS:^fe 
LED^-yyA««**ft£E**attaV'»«J:^te:-i- 

CflBS-pJi, «7« 6 2 *ri67.MF#te«J&*-* c fc <fc 
oT, C<D4$?«6 2<DiSS££rL EDf-^AO^t 
USUI— BfSfcSfctTSS. LfttfoT, LEDf'y^A 

CO 0 4 9] ±eW3n?«\ LED^-y^A^ 

*WK 6 2 * tfrhftMB 6 3 tc <fc o TiStfHC 

ftfc<fcoTi$?t£6 2 fc«6S4 fc<DffiH0§G&«:H5£S* 
[0 0 50] ±12 L E Df-y^A«:±g309fC^-r*3 

fcH«Lfcljaiic*n,>T, 114 fcfttf£Jttt i torn 
±T#fa£iiWTfttfj5fcto£n3„ en soft© 5^ 



(6) %fffl¥ 1 1- 1 6 8 2 3 6 

70 

3^3§ilLT±73tCjtff-r«o CfttCfcfU TIrI^OD^ 

)tsa*jH2oaffitesjai-rsfc, ^^*f^T±73 

'Mfctf TEWStU 4 ^it^M 6 3 £3 

fr&tttusnfcftwwxmr 1 te«iR*h*efc*iw 

MU L ED^>y7 p A<0±ffi^e,cr)SScm^a^<-rS 
I n G a A 1 PS 3 a (DfflBattOSSo 3 0 &mMt% t 

[ o o 5 i ] m i o &^ lei i 3 14, *mmncm%yt 

1 2immmx'&o. mi 3itmtm^$>?> 0 m 
m<Dm&±, ^:np>^DE^cfe^^T, ttccomtimmtm- 

g|5fi£{4|s|— fSHfe^U -?"ODiB7l{i*«6-rs 0 
[0 0 5 2] 01 OICtTtTL E Dfy7*Aaii, $fc<39|| 

So COJ:5*«J«©LED^>yyAa{4, mW&Tclt 
20 XA^iJ^tj;, T^^r±fe^#f*aeg[5 3 ©«ffi 
£j^£*S4:#K^©Sffifcvx*:y^;&fT</\ cod 

<fc</\, ±fEL EDf^^A alcfeV-Tfe, ^OUSS^ 
<OLEDf'yy*At R^fc, ±SSMM 4 a <D±ffifc±fE 

5Ci^-ef5. t?S/v, *^W(4 N 

50 [0 0 5 3] II UcgtLEDf7 7*Abli. 

##1 afcLT, «SfcJtiR*#-r«^JS7-f7l/A*ffl 
|/->tv^So c:<D«t3ft#ij«te«J:n{^ 9t<D z ~zmd led 
^ -y 7" A . A a t »5 , 1 a 

6 nfc^«r±fa^^«F« l a ©SEfc J: o t± 
^0 [0 0 5 4] m 1 2(c^f L EDf'yy'A c «©3K 

*«figtcj;n(3?v ^mvfflm&znmtmz b*^a* 
■c* * fc fc t» ^toflso-sp^tfsaw i b srjgaa 

•3. L EDf'yy*A c <0±TWffi*^^«rScffi**SC 
[0 0 5 5] CCO&olC, «»3e»t*<D 
50 t#pJ&gT*&3o fJ»3£»«*^ia««BH7-r;l/A^ 
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// 

fcfc 3 ©tf-Hte, £Jg&£ 

$ 7c: It 7. < -y 2 U > if tc J: T$SI© 

[0 0 5 6] 01 3tc^-T^#^<y^A dti, LD 

f77*tus^nft*,©t?feD, fwsmr 1 c± 

H!¥»W13 e, Stt^3 f , fcitfp 3 g 

Zo ±f£¥m#mm&3 A«, SfclClKHELfe LEDfy 

70£&W£Mff£ rattle* fk^-^SSi**m^o»(g 
COL Df7^A dTIi, ^fck 9 ^O^S^SKfiJ 
1 c**«LT^«. CO««SE»*ri cfcLT 

[0 0 5 7] ±fgLD^:/Adk::i3^Tk, JfccDLE 

D^>y ^"a kra«»c, ^s^s»ciijffl«nfc»«*^* 

[0 0 5 8] COJ: 5 #II«IBfc«*tt¥»fl#-y 
fit, LED*y7fcbT*MM-*te:H&*\ LDf7 

tif^ turn 

[0 0 5 9] *«SSWfc«*3t¥a«*f-y^O« 



(7) ^Ff3¥ 1 1 - 1 6 8 2 3 6 

72 

ftlfj:<, GaAsSSmt, GaPlS, G a A 
1 A s b < tt S 1 Sfitft H©¥SStt««£;l ^ 

[0ffi©ffiJ£&iK0J§] 

[0 1 ] *msmc9k*yt#m#&'v wmmt. lt 
[0 2] «g±Ki|saM*«i»*fl5«i-*xa*«-rB 

[0 3] ¥«*BWi«±fcJttS«Ji*^«-«-*xfi** 

[0 4] ¥**wwi»te}ttfiitJi*^bT«»5a**t* 
sat s ia*^-R»»f ffiHT* *. 

fRSWrBBn?**. 

[06] ¥»<*^»©*ffitexy*>^«ra;feKLfc 

[07] 2NWi4«n^*iBic«aw/ftu^KMft9 
20 ■rsgi5»fffi0-efcSo 

[0 8] ¥mmmfflts£mm3L&tt*^v7mc® 

[0 9] 01 fCTKt L EDf7 ^ISgfitjtfiD— 0!I*T7P 
•r^Sl5»f®0T*S6So 
[010] «B^C§5^ff*f7y©ffiOi«^ 

[0 11] *JH^fc«*ft^f*?-y:/©ffi©W*^ 
t-6WB0f*S„ 

[012] *«^Wte«*«iNM*^yyofl!io«l*^ 

30 -rBfffi0-pfes o 

[013] ^wmmKOkzyt^mw^-v 7<Dm<Dm*m 

[0 14] '&&<DL ED^y!/®— W&SVrWffiBre* 

So 

1. 1 a~l c ««3a*H 
2 

3 ¥*fttUMS («3tt^W*-F) 
3 A ¥#tt*»lg|5 (U— tf*V*- K) 
V0 4,4a Mffi 
5 G a A s HIS 
3 0 Sffi 

A, A a ~ A c L EDf7^ y ~T) 

Ad LDf-i-y Vt*mft*y7) 
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[03] CB4] 
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(9) 



1 1 - 1 6 8 2 3 6 



m9i mi o] 




aimmm w& mat 
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